Global and local ancestry inference in admixed human populations can be performed 28 using computational tools implementing distinct algorithms, such as RFMix and 29 ADMIXTURE. The accuracy of these tools has been tested largely on populations 30 with relatively straightforward admixture histories but little is known about how well 31 they perform in more complex admixture scenarios. Using simulations, we show that 32
Introduction 51 52
Admixture, the exchange of genetic material between distinct populations, is a 53 hallmark of modern society -it can occur between closely or distantly related 54 populations (both genetically and geographically) ( particularly noteworthy as this area is postulated to be the geographical origin of 60 modern humans and therefore investigating population structure in modern southern 61
African populations may reveal more about the area's rich history (Henn et al. 2011) . tested on and tailored to 2-to 3-way admixed populations. The extension to a 72 complex 5-way admixed population and the evaluation of the resulting accuracy as 73 we present here, has rarely been done. ( best proxies for the true ancestral populations. Therefore, any studies investigating 86 an association between genetics and disease risk needs to be able to correctly 87 account for population or even individual admixture proportions within the limits of 88 the availability of current genetic data. 89
90
The first step in a study design aimed at finding a link between ancestry and disease 91 (such as genome-wide association studies and admixture mapping) is to understand 92 the ancestral composition of the study population. Ancestral origins and contributions 93 to the 5-way admixed South African population have been estimated but there have 94 been very few studies that have investigated the accuracy of the results generated 95 The computational workflow is summarized in Figure 1 . A subset of reference 124 individuals from the final merged dataset described in Table 1 was homogenous reference populations were chosen, this trend would be negated but, 224 as previously mentioned, most modern day populations are admixed and therefore 225 computational tools should be able to account for this within the algorithms. 226
227
In addition, we hypothesize that the discrepancy in admixture proportions between 228
RFMix and ADMIXTURE can also be attributed to the increase in prior information 229
given to RFMix in order to determine admixture proportions i.e. phase and 230 recombination rate. Bantu-speaking African ancestry, 87% calling KhoeSan ancestry, 95% calling 243
European ancestry, 86% calling East Asian ancestry and 85% calling South East 244
Asian ancestry. The statistical significance of RFMix's ability to call a specific 245 ancestry over another was assessed. RFMix is able to call European ancestry more 246 precisely than any of the African or Asian ancestries and it was able to call KhoeSan 247 ancestry more accurately than East Asian ancestry (Figure 3) . This is consistent with 248 what was previously found and confirms that these algorithms are not tailored to 249
African populations (Maples et al. 2013) . 250
251
The local ancestry inference accuracy estimates presented here are substantially 252 higher than previously obtained for this 5-way admixed South African population 253 (Daya et al. 2014 ). This increased accuracy can be attributed largely to the recent 254 availability of large-scale genotyping array data from the KhoeSan population which 255 is used as a reference for this admixed population. This, in addition to the overall 256 higher SNP density, increased the accuracy from ~70% (as previously reported 257 (Daya et al. 2014)) to ~89%. As new datasets become available and the overlap 258 between datasets increases, we envisage this accuracy increasing even further. 
